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Aim: To describe the overall cancer-related healthcare utilization patterns, treatment patterns and
outcomes in women diagnosed with platinum-sensitive recurrent high-grade serous ovarian cancer.
Patients & methods: Subanalysis of the Spanish sample of a retrospective, noninterventional,
multinational, observational study. Results: BRCA-mutated patients had better outcomes in terms of
progression-free survival and overall survival than patients who were BRCA wild-type. It was observed that
patients’ treatment outcomes after the first recurrence progressively worsened as the patient underwent
subsequent chemotherapy lines. Healthcare resource utilization when accounting for the follow-up time
did not substantially differ between BRCAT/2-mutated and BRCA wild-type patients. Conclusion: BRCA1/2
mutation carriers have better treatment outcomes, including longer survival, without a negative impact
on the use of healthcare resources.
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Opvarian cancer is the eighth most common cause of cancer in females in the world, accounting for 3.4% of all new
cases of cancer in 2018 [1]. The age-standardized incidence rate of ovarian cancer in Spain in 2018 was estimated to
be 3.3-3.9 cases per 100,000 inhabitants [2], and the 5-year prevalence was estimated to be 2.7% of all tumors [3].
Opvarian cancer is the leading cause of death among gynecological cancers in developed countries [4], accounting for
1949 (4.4%) of the 44,476 cancer-related deaths in 2018 in Spain (3]. Type II epithelial tumors account for 71.3%
of ovarian cancers in Spain, and most of them are high-grade serous ovarian cancer (HGSOC) and present in an
advanced stage. This advanced stage diagnosis contributes to their high mortality; thus, the 5-year age-standardized
net survival for type II epithelial tumors between 2005 and 2009 according to the results of 10 Spanish registers
was 35.7% I[s].

The initial treatment of advanced ovarian cancer (stage II-IV) is well established. When complete tumor
resection is considered feasible, the standard of care is primary debulking surgery followed by adjuvant therapy
with carboplatin/paclitaxel; in fact, complete tumor resection is the main prognostic factor for these patients [4].
Neoadjuvant chemotherapy prior to debulking surgery and adjuvant chemotherapy could be another option for
selected patients (e.g., when upfront surgery is contraindicated for medical reasons or when complete cytoreduction
cannot be achieved), although currently there is no consensus about who are the best candidates to receive
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neoadjuvant chemotherapy [6]. Guidelines also established that bevacizumab could be considered in combination -

Medicine ~

10.2217/cer-2021-0135 © 2021 The authors J. Comp. Eff. Res. (2022) 11(1), 13-27 ISSN 2042-6305 13


https://orcid.org/0000-0003-4873-7362

Research Article

Moya-Alarcon, Piera, Callejo & Gasco

with carboplatin/paclitaxel followed by maintenance of bevacizumab in monotherapy, since some studies have
shown an improvement in terms of progression-free survival (PFS) in these patients with this strategy (4,7,8].
Despite the improvement in the last decades in the management of ovarian cancer, most patients will experience
disease recurrence after the first therapy approach, and ultimately, this leads to the abovementioned high mortality
rate as a consequence of the occurrence of chemotherapy resistance, especially platinum resistance [9]. Hence,
it is important to develop new drugs or treatment approaches, such as new maintenance treatment strategies,
that could improve treatment outcomes. In addition, for the treatment of recurrent disease, after platinum-based
therapy, there are limited data that allow us to establish a preferred treatment choice. Current management of
recurrent ovarian cancer depends on several factors, but it is mainly driven by the interval of time from the last
platinum regimen until recurrence of disease is diagnosed, the so-called platinum-free interval (PFI) (9,101. Thus,
the response rates to doublet chemotherapy for relapsed patients are 60-70% for those with a PFI of more than
24 months and 30% for patients with a PFI of 5-12 months [10]. In addition to PFI, other factors to be taken
into account for the treatment of the first relapse are tumor biology, histology, prior therapies, prior response
to chemotherapy, presence of persistent toxicity, patient preferences and current symptoms [4]. Depending on all
these factors, the ESMO clinical practice and NCCN guidelines recommend the use of platinum rechallenge or
nonplatinum chemotherapy (4,11].

However, the treatment paradigm of epithelial ovarian cancer has evolved rapidly in recent years with the
recognition of homologous recombination deficiency as an important and potential predictive biomarker for
epithelial ovarian cancer and particularly for HGSOC, with the results of the latest research on poly(adenosine
diphosphate-ribose) polymerase (PARP) inhibitors [12,13). Homologous recombination is a process for repairing
double-strand DNA damage and depends on the presence of proteins encoded by BRCAI and BRCA2 (BRCA1/2)
genes and other genes involved in this repair pathway [121. BRCAI/2 mutations are believed to account for
the majority of hereditary ovarian cancers [14,15]. It has been suggested that BRCAI/2-mutated ovarian cancer
is part of characteristic ‘BRCA syndrome’ characterized by younger age at onset, high-grade serous histologic
type, advanced stage at presentation, high probability of durable remission with platinum therapy and better
prognosis [16]. Regarding the latter, BRCA mutation status is also considered a predictor of platinum sensitivity,
probably independent of the PFI [10]. In this context, PARP inhibitors have revolutionized the treatment of high-
grade epithelial ovarian cancer in advanced stage as maintenance treatment [12], demonstrating improvement in
PES in the recurrence setting regardless of the BRCA mutation status, but especially in those patients harboring a
BRCA1/2 mutation [12,17]. PARP inhibitors have also been combined with chemotherapy, antiangiogenic agents and
immune checkpoint inhibitors (PD-1/PD-L1 and CTLA-4 inhibitors); however, with this strategy the occurrence
of myelotoxicity should be prevented (for instance, with escalating or intermittent dosing of PARP inhibitors)
and carefully monitored [18]. More recently, PARP inhibitors have been shown to be effective in terms of PFS in
patients with advanced-stage ovarian cancer in the first-line maintenance setting [17]. These findings have yielded
numerous changes in the recommendations for BRCA testing in the ovarian cancer clinical guidelines, given its
demonstrated prognostic and therapeutic implications. Initially, the guidelines established eligibility criteria to offer
germline BRCA1/2 testing to ovarian cancer patients with hereditary cancer after first-line treatment recurrence [19].
Once PARP inhibitors were established as the standard of care for second-line treatment, this recommendation
was extended to all patients with HGEOC and no family cancer history [20]. With the increasing generation of
statistically and clinically significant evidence in the context of PARPi maintenance in the first-line setting [21], these
BRCA testing recommendations are being set earlier in time, concretely at the moment of diagnosis of HGSOC,
establishing the tumor tissue BRCA test as the preferred diagnostic method [22-25).

Epithelial ovarian cancer places a significant economic burden on the national healthcare system and society
in Spain. It has been described that investment in better, early and optimal diagnosis techniques to select those
patients to receive PARP inhibitors might increase survival and patient quality of life, consequently leading to
a more efficient use of economic resources and a substantial reduction in the economic burden associated with
high-grade epithelial ovarian cancer [26-2s).

The aim of the global study was to describe treatment patterns for women with platinum-sensitive recurrent
(PSR) ovarian cancer in a multinational, real-world population (i.e., a patient population managed under routine
clinical practice conditions). However, the primary objective of this Spanish subanalysis was to describe the overall
cancer-related healthcare utilization patterns in only women diagnosed with PSR HGSOC from the first date
of PSR until death or the end of available follow-up, whichever came first. The secondary objectives included
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estimating the proportion of women with PSR HGSOC tested for BRCA mutations and describing the testing
method used, the distribution of BRCA mutation status and mutation type, treatment patterns and outcomes.

Patients & methods

Study design & patients

This was a retrospective, noninterventional, multinational, observational study conducted in 13 countries across
Europe, the Middle East, North America and Australia. Overall study recruitment was physician-based (not
site-based). Physicians had to meet all of the following inclusion criteria: case load in the previous year before
agreeing to participate in the study of at least 4 patients with platinum-sensitive ovarian cancer; medical specialty of
medical oncology, hematology-oncology, or gynecologic oncology; at least 5 years of experience in medical practice
managing the treatment of hematology/oncology patients; should be responsible for making treatment decisions for
platinum-sensitive ovarian cancer patients under their care; and should spend at least 60% of their time conducting
patient care.

Patients enrolled in the study had to have the first diagnosis of PSR serous ovarian cancer between 1 January
2009, and 31 December 2013 with no evidence of disease progression according to Response Evaluation Criteria
in Solid Tumors or Gynecologic Cancer Intergroup criteria for at least 6 months after completion of a first-line
platinum-based chemotherapy regimen. The date of this first diagnosis of PSR was considered the index date for
time to event data. Patients should have at least 18 years of age, could be either alive or deceased at the time of data
abstraction, and should have a fully documented medical history for ovarian cancer. Patients who have ever taken
an investigational product as part of an interventional clinical trial for ovarian cancer were excluded from the study.
For this subgroup analysis, we only included patients with HGSOC of the Spanish sample.

A quasi-random method was applied for the recruitment of women. For each patient selected, physicians had
to identify another patient matching the noted inclusion criteria and whose last name began with a letter that was
randomly generated by the web-based case report form. If there was more than one eligible patient with the last
name starting with the referred letter, physicians selected the patient who came first in alphabetical order. In case
no patient met the inclusion criteria, physicians should select a patient whose last name began with the next letter
in alphabetical order. Three patients were requested from each physician.

The study was conducted in accordance with the guidelines for Good Clinical Practice, the Declaration of
Helsinki and the applicable regulations in each participating country. The protocol stated that the Informed consent
collection would require that the study include only patients who are still alive at the time of the retrospective data
collection, which could severely bias the final study sample toward patients with longer survival, better outcomes,
and markedly less representative treatment patterns than would otherwise be observed in a more general patient
sample. As a result, all ethics review packages submitted for this study requested a waiver of informed consent
requirements. In Spain the protocol was approved by the Comité de Etica de la Investigacion de las Islas Baleares
(Research Ethics Committee from Islas Baleares; Palma de Mallorca, Spain). All data were collected retrospectively
from the medical records of participants.

Disease characteristics & BRCA testing

Demographic data included age and ethnicity, and the following characteristics of the disease were registered: date
of initial diagnosis of serous ovarian cancer, stage and grade at initial ovarian cancer diagnosis, Eastern Cooperative
Oncology Group (ECOG) performance status and histological grade of the disease; primary tumor site; time from
the initial diagnosis to first PSR; the number of comorbidity conditions; and history of specific medical conditions
of interest during the 12-month period prior to first PSR.

In relation to BRCA mutation determination, we recorded whether it was performed by common practice and the
type of testing methodology utilized. Patients were categorized according to the BRCA mutation status documented
in the medical records as follows: BRCAI/2 mutated, when a deleterious BRCAI or BRCA2 germline mutation
was identified; BRCA wild-type, for no deleterious mutation; BRCA inconclusive, for cases in which BRCA testing
was conducted, but variant was uncertain or inconclusive; and finally, BRCA untested, for the patients who had no
testing performed or their BRCA status was not registered in the medical records.
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International study
Platinum-sensitive
recurrent ovarian cancer
n=2113

Spanish sample
n =298

Excluded (n = 59)
— Low grade n =47
— Intermediate grade n = 1
— Unknown grade n = 11

Subgroup analysis
Platinum-sensitive
recurrent high-grade serous
ovarian cancer
n =239

Figure 1. Patients disposition.

Treatment patterns & response

Information regarding previous anticancer treatments included the combination of agents given as the first-line
platinum-based chemotherapy regimen, all the surgical procedures during the initial chemotherapy course and
thereafter, including postsurgical residual disease.

Additional data on the second and subsequent chemotherapy regimens were registered, which included the
best response registered in the medical charts after therapy completion. Responses could be defined as a complete
response, partial response and stable disease, whereas objective progressive disease or loss to follow-up was also
recorded. Patients who achieved a complete or partial response were considered to show an objective response.

Survival

PES was estimated from both second- and third-line regimen chemotherapy initiation following the first platinum-
based recurrence until the earliest diagnosed progression, death or end of the follow-up. The overall survival (OS)
was estimated from various time points: from the initial diagnosis of ovarian cancer until death or end of the
follow-up, from initiation of first-line platinum-based chemotherapy until death or end of the follow-up, and after
initiation of second-line treatment until death or end of the follow-up.

Statistical analysis

Due to the retrospective descriptive nature of this study, the study size was not based on formal statistical consid-
erations, and a target sample size for the international study of 2000 patients diagnosed with PSR serous ovarian
cancer was considered. For this subanalysis, we only considered Spanish women with PSR HGSOC included in
the study.

Descriptive statistical analyses included the mean and standard deviation (SD) for continuous variables and
number/percentage with the corresponding 95% CI for categorical variables. Students #test and x* test or
Wilcoxon rank-sum test were used as needed. Kaplan—Meier survival curves were used to describe time-to-event
outcomes. All tests were considered significant if p < 0.05. The statistical analysis was performed using SAS version

9.3.

Results
Patient disposition & clinical characteristics
Of the 2,113 patients enrolled in the international study, 298 patients were included in Spain. Of them, we excluded
59 (24.7%) because they did not meet the inclusion criteria for this subgroup analysis, either because they had a
low grade (n = 47) or intermediate grade (n = 1) tumor, or the histology grade was unknown (n = 11); therefore,
239 patients were included in this analysis (Figure 1).

Patients had a mean age of 58 years, were Caucasian, and over 80% presented FIGO stage III-IV and had a
primary tumor location in the ovary (Table 1).
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Table 1. Demographic and clinical characteristics of the patients, overall and by gBRCA mutation status.

Characteristic gBRCA mutated gBRCA1 gBRCA2 gBRCA gBRCA gBRCA not Total (n = 239)
(n=22) mutated (n = 16) mutated (n=6) wild-type inconclusive performed or
(n=41) (n=3) not available
(n=173)
Age (years), mean (SD) 54 (8.3) 55 (8.4) 50 (7.2) 56 (11.0) 63 (8.5) 59 (9.8) 58 (10.0)
Ethnicity (Caucasian), n (%) 22 (100.0) 16 (100.0) 6 (100.0) 41 (100.0) 3(100.0) 166 (96.0) 232 (97.1)
Geographic region, n (%)
Northeast 10 (45.5) 7 (43.8) 3(50.0) 21(51.2) 2(66.7) 65 (37.6) 98 (41.0)
Center east 10 (45.5) 7 (43.8) 3(50.0) 17 (41.5) 1(33.3) 66 (38.2) 94 (39.3)
Center northeast 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0(0.0) 12 (6.9) 12(7.9)
South 2(9.0) 2 (12.5) 0(0.0) 3(7.3) 0(0.0) 30 (17.3) 2 (12.5)
FIGO staging, n (%)
1B 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.6) 1(0.4)
IC 0(0.0) 0(0.0) 0(0.0) 1(2.4) 0(0.0) 6 (3.5) 7(2.9)
1A 0(0.0) 0(0.0) 0(0.0) 2(4.9) 1(33.3) 6 (3.5) 9(3.8)
1B 1(4.5) 1(6.3) 0(0.0) 1(.4) 1(33.3) 8 (4.6) 11 (4.6)
1c 1(4.5) 1(6.3) 0 (0.0) 3(7.3) 0 (0.0) 11 (6.3) 15 (6.3)
HIA 4(18.2) 0 (0.0) 4 (66.7) 9 (22.0) 0(0.0) 20 (11.6) 33(13.8)
1B 6(27.3) 6 (37.5) 0(0.0) 8(19.5) 0(0.0) 15 (8.7) 29 (12.1)
Hc 7 (31.8) 7 (43.8) 0 (0.0) 12 (29.3) 0(0.0) 63 (36.4) 82 (34.3)
v 3(13.6) 1(6.3) 2(33.3) 5(12.2) 1(33.3) 43 (24.9) 52 (21.8)
Primary tumor site at initial diagnosis, n (%)
Ovary 21(95.5) 15 (93.8) 6 (100.0) 38 (92.7) 2 (66.7) 150 (86.7) 211(88.3)
Fallopian tube 0(0.0) 0(0.0) 0(0.0) 2(10.0) 1(5.0) 17 (9.8) 20 (8.4)
Primary peritoneum 1(4.5) 1(6.3) 0 (0.0) 1(2.4) 0 (0.0) 6 (3.5) 8(3.3)
Type of sample for the BRCA test, n (%)
Blood 16 (72.7) 12 (75.0) 4(66.7) 32(78.0) 2(66.7) 2(100.0) 52 (76.5)
Tumor tissue 6(27.3) 4(25.0) 2(33.3) 9 (22.0) 1(33.3) 0(0.0) 16 (23.5)
Personal history of gBRCA 9 (40.9) 7 (43.8) 2(33.3) 5(12.2) 0(0.0) 3(1.7) 17 (7.1)
mutation (Yes), n (%)
Family history of gBRCA 17 (72.3) 14 (87.5) 3(50.0) 16 (39.0) 2(66.7) 6 (3.5) 41(17.2)
mutation (Yes), n (%)
Type of cancer in the relative, n (%)T*
Breast 13 (76.4) 10 (71.4) 3(100.0) 14 (87.5) 2 (100.0) 5(83.3) 34 (82.9)
Ovary 13 (76.4) 11 (78.6) 2 (66.7) 6 (37.5) 0(0.0) 1(16.7) 20 (48.8)
Relative degree with gBRCA, n (%)T*
1st degree 16 (94.1) 13 (92.9) 3(100.0) 10 (62.5) 1 (50.0) 4(66.7) 31(75.6)
2nd degree 10 (58.8) 7 (50.0) 3(100.0) 6 (37.5) 1 (50.0) 1(16.7) 18 (43.9)
3rd degree 4(23.5) 2(14.3) 2 (66.7) 2(12.5) 0(0.0) 0(0.0) 6 (14.6)
Unknown 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(16.7) 1.4
T Calculated over the number of patients with a family history of gBRCA mutation.
fpatients could exhibit more than one category of the variable.
SD: Standard deviation.
BRCA testing & mutation status
BRCA testing was performed in 68 (28.5%) patients, and in over three-quarters of them, a blood sample was used
for the analysis (Table 1). Of the 66 patients who were BRCA tested and had the results available, 22 (33.3%)
had a BRCA1/2 mutation, 41 (62.1%) had BRCA wild-type, and in 3 (4.5%) patients, the results of the BRCA
test were inconclusive. Only 17 (7.1%) had a personal history of gBRCA mutation, and 41 (17.2%) had a family
history of ¢gBRCA mutation, mostly in a first-degree relative (Table 1). Ovary cancer was present in 48.8% of
the relatives with a gBRCA mutation, and breast cancer was present in 82.9% of the relatives. There were no
relevant differences between gBRCA1/2-mutated patients and gBRCA wild-type patients regarding demographic
and clinical characteristics.
future science group www.futuremedicine.com 17
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Figure 2. Health resource utilization throughout the follow-up.

Characteristics of the patients at first recurrence

Over 90% of the patients with PSR had an ECOG performance status of 0-1 (Table 2). Comorbidities were present
in 124 (51.9) of the patients with PSR, the most common being hypertension (n = 65, 27.2%), diabetes without
end-organ damage (n = 32, 13.4%) and depression (n = 25, 10.5%). The median time from diagnosis to the first
recurrence was 20.4 months, and the median time from first-line platinum-based therapy to the first recurrence was
13.6 months (Table 2). The time from BRCA testing to first recurrence and to first-line platinum-based therapy
are presented in Table 2. There were no relevant differences in these characteristics between the BRCA1/2 mutated
and BRCA wild-type groups.

Primary cytoreductive surgery was performed in three-quarters of the patients and was slightly more common
among BRCA-tested patients (Table 2). Among BRCA-tested patients, primary cytoreductive surgery with no
residual disease was less common among the BRCAI/2-mutated group than in the BRCA wild-type group (36.4 vs
46.3%), while primary cytoreductive surgery with residual disease >1 cm was more common among the BRCA1/2-
mutated group than in the BRCA wild-type group (31.8 vs 9.8%); bilateral salpingo-oophorectomy, hysterectomy
and secondary cytoreductive surgery were most common among BRCAI/2-mutated patients (Table 2).

The most common first-line platinum-based chemotherapy was the combination of carboplatin and paclitaxel,
which was used in 84.1% of patients, with no relevant differences between BRCAI/2 mutated and BRCA wild-type
patients. The combination with bevacizumab was used in 18 (7.5%) of the patients, and none of these patients
had a BRCAI/2 mutation. The number of chemotherapy lines received after the first recurrence was 1 (77.8%),
2 (29.7%), 3 (7.9%) and 4 or more lines (2.9%) (Table 2). The mean number of lines after the first recurrence
was lower among BRCAI- (1.4 % 0.6) and BRCA2-mutated patients (1.2 = 0.4) than in BRCA wild-type patients
(1.7 £ 1.1).

Health-resource utilization throughout of the follow-up

Approximately 90% of the patients had a follow-up visit with a mean (SD) of 17.0 (12.2) visits per patient, mainly
as visits to the physician’s office (87.0%) and less commonly as hospital visits (40.2%) (Figure 2). Approximately
half of the patients required hospitalization and visited the emergency department during the follow-up. The
frequency of health resource utilization was greater among patients with BRCAI/2 mutations than in patients with
wild-type BRCA (Figure 2). When evaluated as the incidence rate (patient-month) of health resource utilization,
the rates for the BRCA1/2 mutated group and the BRCA wild-type group were as follows: hospitalizations (0.09 vs
0.05), emergency visits (0.14 vs 0.07), office physician visits (0.91 vs 0.96), hospital physician visits (0.36 vs 0.16),
and overall physician visits (1.27 vs 1.12).

Treatment outcomes

Opverall, the median PFS to first-line platinum-based treatment was 19.4 months, with no differences between
BRCA1/2-mutated and BRCA wild-type patients. The time to progression was longer among those who did not
receive bevacizumab (Figure 3A); however, OS did not differ between bevacizumab-containing regimens and those
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Table 2. Characteristics of the first recurrence after first-line platinum-based chemotherapy.

Characteristic

ECOG at 1st recurrence, n (%)
0
1
2

Comorbidities at 1st recurrence
(yes), n (%)

Time from diagnosis to 1st
recurrence (months), median

(IQR)

Time from 1st platinum-based
line to 1st recurrence (months),
median (IQR)

Time from BRCA testing to 1st
recurrence, (months), median
(IQR)f

Time from BRCA testing to 1st
platinum-based line (months),
median (IQR)*

1st line surgery, n (%)

Primary cytoreductive with no
residual disease

Primary cytoreductive with
residual disease <1 cm

Primary cytoreductive with
residual disease >1 cm

Bilateral
salpingo-oophorectomy

Hysterectomy

Biopsy only

Exploratory laparotomy
Exploratory laparoscopy

Secondary cytoreductive
surgery

Unknown

gBRCA mutated gBRCA1

(n=22)

10 (45.5)
10 (45.5)
2(9.0)

9 (40.9)

21.6 (14.1-30.1)

14.0 (8.7-24.0)

14.0 (7.3-27.1)

0.8 (0.4-1.1)

8(36.4)

6(27.3)

7 (31.8)

9 (40.9)

8(36.4)
0(0.0)
0(0.0)
0(0.0)
3(13.6)

0(0.0)

1st line platinum-based treatment, n (%)

Carboplatin

Cisplatin

Carboplatin + paclitaxel
Cisplatino + paclitaxel

Carboplatin + paclitaxel + be-
vacizumab

Cisplatino + paclitaxel + beva-
cizumab

1(4.5)
1(4.5)
18 (81.8)
0(0.0)
2(9.1)

0(0.0)

mutated (n = 16)

6 (37.5)
10 (62.5)
0(0.0)

6 (37.5)

21.3(13.9-33.7)

14.3 (8.1-25.2)

14.0 (7.3-27.1)

0.8 (0.4-1.0)

7 (43.8)

6 (37.5)

3(18.8)

8(50.0)

8(50.0)
0(0.0)
0(0.0)
0(0.0)
1(6.3)

0(0.0)

0(0.0)
0(0.0)
14 (87.5)
0(0.0)
2(12.5)

0(0.0)

Number of chemotherapy lines after 1st recurrence, n (%)

1
2

>4

19 (86.4)
6(27.3)
1(4.5)
0(0)

14 (87.5)
5(31.3)
1(6.3)
0(0)

gBRCA2
mutated (n = 6)

4 (66.7)
0(0.0)

2(33.3)
3(50.0)

22 (5.9-22.0)

13.1(10.7-14.6)

19.2 (13.5-20.7)

26.4 (0.4-52.4)

1(16.7)

0(0.0)

4 (66.7)

1(16.7)

0(0.0)
0(0.0)
0(0.0)
0(0.0)
2(33.3)

0(0.0)

1(16.7)
1(16.7)
4 (66.7)
0(0.0)
0(0.0)

0(0.0)

5(83.3)
1(16.7)
0(0)
0(0)

gBRCA
wild-type
(n=41)

18 (43.9)
17 (41.5)
6 (14.6)

20 (48.8)

21.3(16.5-32.3)

15.5 (10.9-25.5)

14.9 (11.2-19.0)

1.2 (0.2-1.3)

19 (46.3)

12(29.3)

4(9.8)

7(17.1)

6 (14.6)
3(7.3)
1(2.4)
1(2.4)
0(0.0)

0(0.0)

1(2.4)
1(2.4)
36 (87.8)
0(0.0)
3(7.3)

0(0.0)

33 (80.5)
15 (36.6)
4(9.8)
2(4.9)

TEvaluable patients: 10 (gBRCA1), 5 (gBRCA2), 20 (gBRCAW), 2 (BRCA inconclusive), 37 (all patients).

Evaluable patients: 4 (JBRCA1), 2 (JBRCA2), 5 (gBRCAWt), 1 (BRCA inconclusive), 12 (all patients).

ECOG: Eastern Cooperative Oncology Group; IQR: Interquartile range.

9BRCA
inconclusive
(n=3)

2 (66.7)
1(33.3)
0(0.0)
3(100.0)

15.7 (14.9-17.8)

11.2(10.2-12.0)

13.8 (12.9-14.6)

0.0 (0.0-0.0)

2 (66.7)

0(0.0)

0(0.0)

0(0.0)

0(0.0)
1(33.3)
0(0.0)
1(33.3)
1(33.3)

0(0.0)

0(0.0)
0(0.0)
3(100.0)
0(0.0)
0(0.0)

0(0.0)

2(66.7)
0(0)
0(0)
0(0)

gBRCA not
performed or
not available
(n=173)

66 (38.2)
97 (56.1)
10 (5.7)

92 (53.2)

20.0 (15.5-28.4)

13.3(9.5-22.2)

NA

NA

48 (27.7)

45 (26.0)

28 (16.2)

54 (31.2)

52 (30.1)
28 (16.2)
7(4.1)
2(1.2)
0(0.0)

1(0.6)

5(2.9)
0(0.0)
144 (83.6)
11 (5.8)
12 (7.0)

1(0.6)

132 (76.3)
50 (28.9)
14 (8.1)
5(2.9)

Total (n = 239)

96 (40.2)
125 (52.3)
18 (7.5)
124 (51.9)

20.4 (15.6-10.2)

13.6 (9.8-22.8)

14.6 (10.4-20.7)

0.8 (0.2-1.2)

77 (32.2)

63 (26.4)

39 (16.3)

70 (29.3)

66 (27.6)
32 (13.4)
8(3.3)
4(1.7)
4(1.7)

1(0.4)

7(2.9)
2(0.8)
201 (84.1)
11 (4.6)
17 (7.1)

1(0.4)

186 (77.8)
71(29.7)
19 (7.9)

7 (2.9)
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Figure 3. Progression-free survival (A) and overall survival (B) after first-line platinum-based therapy.

without bevacizumab (Figure 3B). OS after the first-line platinum-based treatment was 48.6 months, and there
were statistically significant differences across several strata of BRCA testing (log-rank test p = 0.001); BRCAI
mutated (81.7 months) and BRCA2 mutated (69.3 months) patients exhibited a longer OS than BRCA wild-type
patients (70.0 months) (Figure 4A). Moreover, OS was also longer among BRCAI and BRCA2 mutated patients
than in BRCA wild-type patients after first recurrence (45.4, 49.2 and 26.1 months, respectively) (Figure 4B).
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Figure 4. Overall survival after first-line platinum-based therapy (A) and after first recurrence (B) by BRCA mutation
status.

PES became shorter with subsequent chemotherapy lines after recurrence, being about 16 months with the
second- and third-line of chemotherapy and 5 months with the fourth-line of chemotherapy (Figure 5). The
objective response rate decreased as the lines of chemotherapy increased, with 73.6% of patients responding to
second-line treatment, 43.7% to third-line treatment and 21.1% to fourth-line treatment (Figure 5). Among
patients who received a second line of chemotherapy, PFS was longer among patients with BRCA2 mutation than
among those with BRCA wild-type status (51.3 vs 20.8 months), while patients with BRCAI mutation did not
reach the median; PES by BRCA status beyond second-line therapy is based on a very limited number of patients
(Figure 5). ECOG performance status worsened with subsequent chemotherapy lines after the first recurrence.
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Figure 5. Treatment outcomes for subsequent chemotherapy lines after recurrence. Information in the text box corresponds to the ORR,
mPFS and the proportion of patients presenting an ECOG PS after treatment with 0-1.

ECOG: Eastern Cooperative Oncology Group; mPFS: Median progression-free survival; N: Number of subjects exposed; n: Number of cases
with the outcome; NR: Not reached; ORR: Objective response rate; PS: Performance status.

Toxicity
The most frequent adverse events were neutropenia and new neuropathy, although they were more frequent during
second-line chemotherapy than with first-line platinum-based chemotherapy (Table 3).

Discussion

This subgroup analysis indicates that in PSR HGSOC patients, BRCA testing was performed in few patients,
although the results indicated that at recurrence, BRCA-mutated patients had better outcomes in terms of PFS
and OS than patients who were BRCA wild-type. It was observed that patients’ treatment outcomes after the first
recurrence progressively worsened as the patient underwent subsequent chemotherapy lines. Healthcare resource
utilization when accounting for the follow-up time did not substantially differ between BRCA1/2-mutated and
BRCA wild-type patients.

In this subgroup analysis of Spanish PSR HGSOC patients, BRCA testing was performed in slightly more than
one-quarter of patients. This testing rate is very low due to the predictive, prognostic and therapeutic implications
that have been demonstrated with BRCA testing in the management of patients with HGSOC. This low rate
of genetic testing should be considered a limitation of the present study. However, it should be noted that this
retrospective study included patients with PSR serous ovarian cancer between 1 January 2009, and 31 December
2013, when BRCA testing was not a standard practice. However, Unni ¢z 4/, in a study conducted in a single center
from the US in patients diagnosed with ovarian cancer between 1995 and 2012, reported that 24% of 168 PSR
patients underwent BRCA testing [29]. The proportion of patients who exhibited a BRCAI/2 mutation (33%) was
also consistent with the 40% reported in a multicenter Italian study in patients with HGSOC who were partial or
fully platinum sensitive (30]. Currently, European guidelines published in 2019 recommend BRCA testing for all
patients with nonmucinous ovarian cancer (4], and in Spain, BRCA testing has been recommended for all patients
with high-grade nonmucinous ovarian cancer since 2018 [31]. In addition to mutations in the BRCA1/2 genes,
genomic alterations involving other genes in homologous recombination (HR) pathways have been recognized,
including Fanconi anemia genes (BRIPI, PALB2), the core RAD genes (RAD51C, RAD51D), and genes involved
in HR pathways either directly (CHEK2, BARD1, NBN, ATM) or indirectly (CDK12). However, their real effect

over assessment of epithelial ovarian cancer risk is still uncertain.
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Consistent with clinical practice guidelines, 84% of patients received first-line chemotherapy with carboplatin
plus paclitaxel. Only 7.5% of the patients received a combination of platinum, paclitaxel and bevacizumab. Despite
the significant results of bevacizumab in the first-line treatment [8], it seems that by the time these patients received
first-line chemotherapy, bevacizumab was not broadly used as a standard of care for the first-line setting. Similar
results were reported using real-world data in a fairly overlapping time period (2010-2015) in the US, with 5-7%
of patients with ovarian cancer receiving a regimen containing bevacizumab [32]. In our study, PFS and, despite not
significantly, OS were longer in those who did not receive bevacizumab; however, these data should be interpreted
very cautiously since they are likely to be biased by confounding by indication. There were no differences regarding
PFS between BRCA-mutated and BRCA-wild-type patients after first-line treatment. However, in recurrent patients,
OS was longer among BRCA mutated patients than in BRCA wild-type patients, with clinically relevant differences
(a median of 45-40 months vs 26 months, respectively); the results for PFS showed similar results.

The association between the presence of BRCAI/2 mutation and a better outcome is well documented in
the literature, including patients with advanced-stage HGSOC and patients with recurrent disease (33-35]. In
patients with advanced-stage HGSOC, BRCAI/2 mutation carriers showed a longer PES than those who were
BRCA1/2 wild-type 33]. Alsop et al. also reported a better tumor response after the first progression among carriers
of BRCAI/2 mutations than in those who were BRCA1/2 wild-type, both using a platinum rechallenge or a
nonplatinum regimen, and in both platinum-resistant and platinum-sensitive patients, although the differences
were somewhat less marked [34]. In a retrospective study of 256 patients with recurrent EOC, the presence of
a BRCA1/2 mutation was associated with a significantly longer PFS, independent of the line of therapy and
the presence of platinum sensitivity (35]. Several other studies support the beneficial role of carrying a BRCA1/2
mutation on treatment outcomes [36-39].

Therapeutic outcomes progressively became more limited as subsequent chemotherapy lines took place. Thus,
PES was 19 months for first-line chemotherapy, 16 months for both second- and third-line chemotherapy, and
5 months for fourth-line chemotherapy. The objective response showed a similar trend, and the performance status
also worsened with subsequent chemotherapy lines. The results in this regard, stratified by BRCA mutation status,
could not be interpreted since the sample size was very small for those who were BRCA1/2 mutated (19 and 6
patients in second- and third-line chemotherapy, respectively). These results are consistent with those reported
by Hanker ez 4/ in over 1500 evaluable patients with advanced EOC with at least one relapse after first-line
chemotherapy. These authors reported PFS of 10.2, 6.4, 5.6, 4.4 and 4.1 months after the first, second, third,
fourth and fifth relapses, respectively, and similar trends with OS [40). Their sample included only 40% of patients
categorized as platinum-sensitive, which explains the numerical differences with our results [40]. In our study,
toxicities were more frequent in patients receiving second-line chemotherapy.

These results support the model of using the best treatment option as soon as possible to delay progression
and chemotherapy toxicities that are inherent to subsequent treatment lines in patients with advanced-stage
ovarian cancer. In this regard, the recent results of PARP inhibitors in the first-line setting [21,41,42] support
the recommendation made by some authors of offering maintenance therapy with these drugs to women with
BRCA-mutated ovarian cancer [12,17].

Health resource utilization was high, with over 40% of patients requiring hospitalizations and over 50% visiting
the emergency department during the follow-up. Health resource utilization was more common among BRCA-
mutated patients, probably due to their longer survival; another factor that could have contributed to the health
resource utilization among these patients is the BRCA diagnostic workflow itself. When we accounted for time, the
rate of health resource utilization did not differ to a relevant extent between BRCAI/2 mutated patients and BRCA
wild-type patients. An economic model in Spain in patients with BRCA-mutated HGSOC carriers has shown that
the introduction of maintenance therapy with a PARP inhibitor after a second and subsequent line of chemotherapy
results in delaying progression with a moderate economic impact in the National Health System, partially offset by
the lower cost of chemotherapy, related adverse events and palliative care costs [28]. We cannot put into perspective
the results of the Spanish sample with data from other countries [43], since we limited our sample to patients with
high-grade serous ovarian cancer.

Conclusion

In conclusion, consistent with the literature, our data supports the importance of assessing BRCA status in patients
with HGSOC since BRCA1/2 mutation carriers have better treatment outcomes. Importantly, the BRCA mutated
patients showed longer survival, without a negative impact on the use of healthcare resources, as presented in the
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subanalysis, which are similar between BRCA1/2 mutated and BRCA wild-type patients. In addition, in line with
previous studies, the data collected in our study indicate the importance of establishing new novel strategies in
earlier stages of the disease to improve the OS and quality of life of patients with HGSOC. Finally, according
to the subanalysis results, introducing maintenance treatment with PARP inhibitors in the first-line setting of
BRCA1/2-mutated HGSOC patients may potentially have a similar economic impact but should be further
investigated.

Summary points

e Subanalysis of 298 patients who were included in Spain of an international study to describe the overall
cancer-related healthcare utilization patterns, treatment patterns and outcomes in women diagnosed with
platinum-sensitive recurrent high grade serous ovarian cancer.

e BRCA testing was performed in 68 (28.5%) patients.

e Of the 66 patients who were BRCA tested and had the results available, 22 (33.3%) had a BRCA1/2 mutation, 41
(62.1%) had BRCA wild-type and in 3 (4.5%) patients, the results of the BRCA test were inconclusive.

e The most common first-line platinum-based chemotherapy was the combination of carboplatin and paclitaxel,
which was used in 84.1% of patients, with no relevant differences between BRCA1/2 mutated and BRCA
wild-type patients.

e The combination with bevacizumab was used in 18 (7.5%) of the patients, and none of these patients had a
BRCAT1/2 mutation.

e BRCA-mutated patients had better outcomes in terms of progression-free survival and overall survival than
patients who were BRCA wild-type.

e Patients’ treatment outcomes after the first recurrence progressively worsened as the patient underwent
subsequent chemotherapy lines.

e Healthcare resource utilization when accounting for the follow-up time did not substantially differ between
BRCAT1/2-mutated and BRCA wild-type patients.

e Overall, in this setting, BRCA1/2 mutation carriers have better treatment outcomes, including longer survival,
without a negative impact on the use of healthcare resources.

e Introducing maintenance treatment with poly[adenosine diphosphate-ribose] polymerase inhibitors in the
first-line setting of BRCA1/2-mutated high-grade serous ovarian cancer patients may potentially have a similar
economic impact but should be further investigated.
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